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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a color copying machine capable 
of directly 

and accurately detecting the moving amount of the rotary moving part 
of a 

transfer belt while including the influence of the deformation of the 
transfer 

belt itself by reading a scale formed at the inner peripheral surface 
of the 

transfer belt. 



SOLUTION: As for the color copying machine with an endless 
transfer belt 2 

laid to be stretched among supporting rollers 3 to 7, the scale 10 
for 

detecting the moving amount of the belt 2 is formed at the inner 
peripheral 

surface of the transfer belt 2, and the device is provided with a 
detector 11 

for reading the scale 10 formed on the transfer belt 2. A driving 
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motor 9 for 

driving the transfer belt 2 is controlled based on the detection 
result of the 
detector 11. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for an electrophotography copying machine, a laser beam 
printer, facsimile, or the OA equipment that compounded these, and relates to the seamless belt of half- 
conductivity which a toner, paper, etc. are made to adhere electrostatic and conveys each. 
[0002] 

[Description of the Prior Art] As shown in drawing 4 , it is fabricated by endless [ which has flexibility ] 
and the endless rib 3 is attached around edge inner skin as an object for meandering prevention, and the 
seamless belt 1 conventionally used for an electrophotography copying machine etc. is passed by 
anchoring at the ends through among two or more rollers 10 equipped with the fitting slot 1 1 which fits 
into this rib 3, and is used as a medium imprint belt etc. However, from the precision of the thickness of 
a rib 3, and the depth of the fitting slot 1 1, when it is going to correct meandering, stress acts between 
the wall of a rib 3, and the fitting slot 1 1 of a roller 10, a rib 3 deforms into it, and the auction market 
riser phenomenon exceeding the fitting slot 1 1 occurs. Moreover, since the rib 3 installed inside by the 
seamless belt 1 is crooked with small curvature with a roller 10, the stress which is going to blister 
outside from the crookedness generates it. Thus, since big stress acts on the edge, a crack arises an edge 
or near the rib 3, and a seamless belt 1 has the problem of fracturing. 
[0003] 

[Problem(s) to be Solved by the Invention] Since the conventional seamless belt 1 has the problem that 
it is constituted as mentioned above, and a crack arises and fractures an edge and near the rib 3, in order 
to prevent these, reinforcement of adhesive tape etc. is given. However, when it only reinforces with 
adhesive tape etc., amplification of un-effective area, exfoliation of the tape by the cleaning blade, the 
big disadvantage of the increment in a routing counter, and nonconformity will newly occur further. 
[0004] This invention was made in view of the above, carries out control prevention of a crack arising 
and fracturing at the edge etc., and aims at moreover offering the seamless belt which can solve the 
problem of amplification of un-effective area, exfoliation of the tape by the cleaning blade, and the 
increment in a routing counter. 
[0005] 

[Means for Solving the Problem] In invention according to claim 1, in order to attain the above- 
mentioned technical problem, in what was formed in endless [ flexible ] using half-conductive resin, it is 
characterized by uniting the resin of an elastic modulus smaller than the above-mentioned half 
conductive resin at least with one side of the both ends of the above-mentioned seamless belt. 
[0006] In addition, it is desirable to prepare a rib in the above-mentioned resin. Moreover, the above- 
mentioned half conductive resin and/or the above-mentioned resin can be used as thermosetting resin. 
Furthermore, the seamless belt according to claim 3 used as the resultant with the monomer which 
shows the above-mentioned thermosetting resin by the screw (2-oxazoline) compound, multiple-valued 
aromatic series polyamine, and the following general formula [I]. 
[Formula 2] 
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A-R-B — CD 

A in [general formula [1] and B show a carboxyl group and/or a sulfhydryl group, respectively, and R is 

association between carbon, or a divalent hydrocarbon group. ] 

[0007] 

[Embodiment of the Invention] Hereafter, if the desirable operation gestalt of this invention is explained 
with reference to a drawing, the seamless belt 1 in this operation gestalt As shown in drawing 1 or 
drawing 2 , it is fabricated by endless [ turnable / flexible ] using half-conductive resin. The 
reinforcement resin 2 of an elastic modulus smaller than half-conductive resin is united at least with one 
side of the both ends which carried out opening, and the rib 3 endless [ long and slender ] is selectively 
attached around the inner skin of this reinforcement resin 2 through a pressure sensitive adhesive doudle 
coated tape 4. 

[0008] Half-conductive resin carries out distributed mixing of carbon black, graphite, a metal powder, 
conductive ceramic powder, and the polymer mold antistatic agent, and gives the half-conductivity of 
10-7 to 10-14 (ohm-cm) required for electrostatic adhesion to thermosetting resin, such as 
thermoplastics, such as a polyimide, polyamidoimide, polyether imide, and polyether ape phone, a 
polycarbonate, and polyarylate, or an epoxy resin, urea resin, urethane urea resin, urethane resin, an 
unsaturated polyester resin, vinyl ester resin, benz-cyclo-butene resin, and a bismaleimide resin. 
[0009] A low thing is desired from a viewpoint of workability and the viscosity of these resin has 
[ lOOpoise or less is at best still more desirable about, and ] good 50poise or less. As long as it is 
required, you may heat, but since molecular weight of thermoplastics is large, it is necessary to melt it to 
a suitable solvent. Since thermosetting resin does not need a solvent, or it is hard to generate the 
thickness nonuniformity by solvent volatilization since there are few amounts of solvents, and it does 
not need the drying time of a solvent, its productivity is also high and is very desirable. However, more 
than modulus 100kg/mm2 (JIS127) from the endurance and the flexible viewpoint as a seamless belt 1, 
two or more [ 200kg //mm ] (JIS127) breaking strength, and 2% or more (JIS127) of elongation are 
required. 

[0010] Satisfying the starting physical properties, the viscosity of the thermosetting resin of an oxazoline 
system with the short setting time is also low, and it fits especially the object of this invention. When 
this is explained further, a screw (2-oxazoline) compound is already the following general formula [II] 
as it is well-known and is indicated by JP,2-32129,A etc. 
[Formula 3] 



(— R0 shows association between carbon, or a divalent hydrocarbon group, and Rl, R2, R3, and R4 
show hydrogen, an alkyl group, or an aryl group, respectively.) — it is expressed. As an example, 2, a 2'- 
screw (2-oxazoline), 2, a 2'-screw (5-methyl-2-oxazoline), 2, a 2-screw (5-methyl-2-oxazoline), 2, a 2'- 
screw (5 S'-dimethyl^-oxazoline), 2 A 2'-screw (4, 4, 4', 4' -tetramethyl -2-oxazoline), 1, 2-screw (2- 
oxazoline-2-IRU) ethane, 1, 4-screw (2-oxazoline-2-IRU) butane, 1, 6-screw (2-oxazoline-2-IRU) 
hexane, 1, 8-screw (2-oxazoline-2-IRU) octane, 1, 4-screw (2-oxazoline-2-IRU) cyclohexane, 1, 2-screw 
(2-oxazoline-2-IRU) benzene, 1, 3-screw (2-oxazoline-2-IRU) benzene, 1, 4-screw (2-oxazoline-2-IRU) 
benzene, 1, 2-screw (5 -methyl -2-oxazoline-2-IRU) benzene, 1, 3-screw (5-methyl-2-oxazoline-2-IRU) 
benzene, 1, 4-screw (5 -methyl -2-oxazoline-2-IRU) benzene, 1, and 4-screw (4 and 4-dimethyl-2- 
oxazoline-2-IRU) benzene etc. is raised. Among these, 1 which has the melting point which is especially 
easy to treat, and 3-screw (2-oxazoline-2-IRU) benzene are desirable, moreover, these are independent - 
or it can be used together and used. 

[001 1] The multiple-valued aromatic series poly amine used by this invention may be a monocycle type 
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or polycyclic-type compound that what is necessary is just to have at least two amino groups in 
intramolecular. As an example of aromatic series polyamine, for example A 4 and 4'-diamino biphenyl, 
A 3 and 3 f -dimethoxy -4, 4'-diamino biphenyl, 4, and 4'-diamino triphenylmethane color, 3 and 3'- 
dimethyl -4, 4 , -diamino biphenyl, 2, 2', 5, and 5'-tetra-chloro -4, a 4'-diamino biphenyl, A 4,4'- 
methylenebis aniline, 4,4'-methylenebis (2-chloroaniline), A 2 and 2'-screw [4-(4-amino phenoxy) 
phenyl] propane, 1, 3-screw (4-amino phenoxy) benzene, 1, 3-screw (3-amino phenoxy) benzene, A 3, 
4 , -diamino diphenyl ether, 4, and 4-diamino diphenyl sulfide, a 4 and 4-screw (aminophenyl) amine, a 
trimethylene-screw (4-amino benzoate), etc. are raised. In these aromatic series polyamine, a 4,4'- 
methylenebis aniline [ from the ease of acquisition ], 2, and 2'-screw [4-(4-amino phenoxy) phenyl] 
propane etc. is desirable. Moreover, 4 from a flexible viewpoint, a 4'-diamino biphenyl, 3, 4'-diamino 
diphenyl ether, A 4 and 4'-diamino diphenyl sulfide etc. is desirable. From surface smooth nature 4,4'- 
methylenebis (2-chloroaniline), 3, 3', 5, and 5'-tetramethyl - 4 and 4'-diamino diphenylmethane, The 3, 
3', 5, and 5'-tetraethyl -4, 4'-diamino diphenylmethane, 3, and 3'-dimethyl, 5, and 5 f -diethyl -4, 4'- 
diamino diphenylmethane, etc. are suitable. These aromatic series polyamine can also be used 
[ independent or ] as two or more sorts of mixture. 

[0012] As an example of dicarboxylic acid, a malonic acid, a succinic acid, a glutaric acid, an adipic 
acid, a pimelic acid, a suberic acid, an azelaic acid, a sebacic acid, dodecane diacid, eicosane diacid, a 
maleic acid, a fumaric acid, an itaconic-acid phthalic acid, isophthalic acid, a terephthalic acid, 
naphthalene dicarboxylic acid, etc. are raised, for example. In addition, dithiols, such as ethane dithiol, 
propane dithiol, and polysulfide oligomer, thioglycolic acid, beta-propionic acid, thiosalicylic acid, etc. 
are raised. In dicarboxylic acid, an adipic acid, an azelaic acid, a terephthalic acid, etc. are desirable on 
physical properties, and the thing containing a sulfhydryl group has high reactivity, and since viscosity 
is also low, workability is dramatically good [ a thing ]. Although elongation increases and flexibility is 
shown so that a carbon number is large, reinforcement falls reversely. Moreover, if it is made to react 
with a superfluous screw (2-oxazoline) compound beforehand and prepolymer-izes before making it 
react with aromatic series polyamine, distance between the points constructing a bridge can be enlarged 
further, and flexible adjustment will be attained. These dicarboxylic acid etc. may be used as 
independent or two or more sorts of mixture. 

[0013] A cation catalyst is used as a reaction catalyst for the above-mentioned compound. The organic 
halogenide which has as an example at least one halogen atom combined with strong acid, a sulfonate, a 
sulfate, Lewis acid, aliphatic series, or alicycle group carbon, for example, alkyl carbon and alkylene 
carbon, can be raised. Concomitant use is also available even when the above-mentioned catalyst is 
independent. In addition, the thing of the arbitration for which fillers, such as a silica, an alumina, 
titanium oxide, an aluminum hydroxide, a calcium carbonate, a magnesium carbonate, talc, and clay, are 
also conventionally used in the field of synthetic-resin shaping can be used. Moreover, the additive of 
arbitration, such as the stabilizer and antioxidant which are used in the usual thermosetting resin 
shaping, an internal release agent, a pigment, and a flame retarder, may also be used. 
[0014] It comes [ the same thing as the above-mentioned thermoplastics and thermosetting resin 
excluding fillers, such as carbon black, but has a clearly small modulus of elasticity, and / junction into a 
half-conductivity part ] out of the reinforcement resin 2 which has a modulus of elasticity smaller than a 
half-conductivity member surely and is desirable. In addition, the polyurethane rubber which is excellent 
in a crookedness property, nitrile rubber, polyamide resin, polyacetal resin, thermoplastic elastomer 
urethane, and thermoplastic elastomer polyester are raised. Moreover, when a half-conductivity member 
is thermosetting resin, the crosslinking density of resin is reduced and it is attained also by lengthening 
distance between the points constructing a bridge, or using the monomer which has the low structure of 
cohesive force, such as methylene association. Furthermore, even if it adds a plasticizer, it is possible to 
obtain a small elastic modulus. 

[0015] Although the elastic modulus Eh of a half-conductivity part and the elastic modulus Et of the 
reinforcement resin 2 of an edge do not generally have ****** by the structure of OA equipment, the 
service condition, the specification, the construction material of a rib 3, structure, etc., Et<=0.9xEh is a 
rule of thumb at least. The elongation of Et is the same, from what has small reinforcement, 
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reinforcement is the same and a certain thing of elongation can oppose stress experientially. Since 
meandering prevention does not work enough, but a wrinkling occurs and it also becomes the factor of a 
location gap when Et is extremely smaller than Eh, it can adjust changing ingredient physical properties 
in dip, or thickening thickness of an edge etc. Although tear reinforcement, Izod impactive strength, tear 
propagation reinforcement, crookedness endurance, etc. may be [ other than an elastic modulus ] needed, 
it is fundamentally represented with an elastic modulus. 

[0016] A seamless belt 1 is fabricated by the rotational casting method which used the above-mentioned 
ingredient. For example, if the specified quantity of the ingredient of a half-conductive part and the 
ingredient of an edge is poured in in the state of a solution into the metal mold of the 120-200-degree C 
cylindrical shape which is rotating by about 100 to 3000 rpm, metal mold is cooled to a room 
temperature after 5 minutes - 60 minutes and both ends are cut slightly if needed, a seamless belt 1 can 
be obtained. In this case, the solid content of an ingredient is low and viscosity is low, and although both 
members carry out diffusion osmosis mutually and a boundary becomes broadcloth in taking time 
amount until it thickens, for bonding strength, it is desirable. As for the width of face of an edge, what is 
larger about 5-20mm than the width of face of a rib 3 is desirable, and it is about 8-26mm about. 
[0017] A rib 3 has strong mechanical strength and is chosen from the urethane resin which is an elastic 
body with abrasion resistance, NBR, a thermoplastic elastomer, etc. However, generally urethane resin 
with the degree of hardness of 50-80 degrees (JIS-A), a width of face [ of 3-6mm ], and a thickness of 
about 1mm is used. 

[0018] In addition, although the reinforcement resin 2 of an elastic modulus smaller than half- 
conductive resin was only united at least with one side of the both ends of a seamless belt 1 with the 
above-mentioned operation gestalt, it is not limited to this at all. For example, as shown in drawing 3 , 
even if there are few seamless belts 1, the reinforcement resin 2 of an elastic modulus smaller than half- 
conductive resin may be united with notching and this notching part for a part of end section peripheral 
face. Moreover, although the reinforcement resin 2 of an elastic modulus smaller than half-conductive 
resin was united at least with one side of the both ends of a seamless belt 1, the reinforcement resin 2 of 
an elastic modulus smaller than half-conductive resin may be united with each of both ends. 
[0019] Moreover, the reinforcement resin 2 of a modulus of elasticity smaller than half-conductive resin 
may be united with each of both ends of a seamless belt 1, and a rib 3 may be stuck on the inner skin of 
reinforcement resin 2 through a pressure sensitive adhesive doudle coated tape 4. Furthermore, the edge 
and edge of a rib 3 can be compared and it can also join by approaches, such as a pile with a stage, 
superposition, or a scarf j oint, and if lacking in need, it is also possible to omit a rib 3 . 
[0020] 

[Example] Hereafter, the example of the seamless belt concerning this invention is explained, 
an example 1 - first - a polyamidoimide varnish [the trade name NX100 by Toyobo Co., Ltd.] (15% of 
solid content, 100% of rates of a ring closure, a solvent, N-methyl pyrrolidone, the sp value 1 1.0, a 
xylene, sp value 8.8) - trade name [ by carbon black [Mitsubishi Chemical, Inc. ] #2400] - solid 
content — receiving ~ 12wt(s)% ~ distributed mixing was carried out. The elastic modulus of the 
physical properties of the desiccation coat of this thing was 220kg [/mm ] 2 and 28% of elongation. On 
the other hand, the elastic modulus of the thing of the polyamidoimide which has not blended carbon 
black was 200kg [/mm ] 2 and 35% of elongation. 

[0021] Subsequently, abbreviation coincidence was calmly filled with the suitable amount of the 
obtained carbon black slurry and a polyamidoimide varnish, it considered as the rate of 30mm of 
insulating parts, and 350mm of half-conductive parts, and the metal mold which consists of a steel pipe 
with a bore of 300mm was made to rotate metal mold by 200 revolutions per minute for 130 degrees C 
and 1 hour. And after-cure was performed the whole metal mold in 250 degrees C and 2 hours, and the 
smooth seamless belt without a knot was obtained by the thickness of 0.1mm (volume-resistivity 
6.5xl0-7ohm and cm, the Mitsubishi Chemical, Inc. make, Hiresta-UP activity). In this way, when 
obtaining the seamless belt, the both ends of this seamless belt were cut off to parallel, respectively, and 
the rib (urethane resin, the degree of hardness of 60 degrees, thickness of 0.7mm, width of face of 5mm) 
was fixed to the inner skin of a polyamidoimide part through the pressure sensitive adhesive doudle 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/27/05 



* JP,2002-251078,A [DETAILED DESCRIPTION] 



Page 5 of 6 



coated tape along the edge, respectively (refer to drawing 2 ). 

[0022] Passed the obtained seamless belt (width of face of 340mm) by anchoring at the ends through by 
the tension of 8kg between metal rolls with a diameter of 20mm, it was made to rotate by part for 
peripheral-speed/of 5m, and the rotational frequency until it fractures was measured. It was 210,000 
times that whose belt rotational frequency which fracture took among 20 samples was the smallest. In 
addition, what consists of the same material which contains carbon black altogether as an example of a 
comparison was evaluated similarly. It was 145,000 time that whose rotational frequency which fracture 
took was the smallest. 

[0023] an example 2 — first — the bisphenol A system epoxy resin — [ - the dimethylformamide solution 
(solid content 50wt%) which serves as oil-ized shell epoxy incorporated company make and 828]75g of 
trade name Epicoat from modified epoxy resin [Okamura essential-oil incorporated company make and 
trade name SB-20G]25g — a denaturation polyamine system curing agent - [ - the carbon black used 
for oil-ized shell epoxy incorporated company make and B-002]45g of trade name EPO mates in the 
example 1 ~ solid content ~ receiving - 9.8wt(s)% — distributed mixing was carried out. Distributed 
mixing of the carbon black 2% same as an object for edges as the dimethylformamide solution (solid 
content 50wt%) of thermoplastic elastomer urethane [Japan polyurethane incorporated company make 
and trade name MIRAKUTON P-26M] was carried out, and it was kept warm at about 100 degrees C so 
that it might become the same as the resin liquid viscosity of half-conductivity. 

[0024] Subsequently, it flowed into abbreviation coincidence calmly, and for 30 minutes, it was made to 
rotate by 500rpm and desiccation hardening was carried out so that a urethane resin part might set it 
120-degree C metal mold (bore of 250mm) and 30mm and a half-conductive part might be set to 
290mm. In this way, when carrying out desiccation hardening, after-cure was performed the whole 
metal mold and the seamless belt with a uniform thickness of about 0.15mm was obtained for 150 
degrees C and 1 hour (volume-resistivity 4.2x10-10 ohm-cm, the Mitsubishi Chemical, Inc. make, 
Hiresta-UP activity). The physical properties of the insulating resin for edges had the elastic modulus 
smaller than half-conductive resin 50%, and 50Ns /of elongation were [ mm ] 185 4 times as many% as 
this in 2. When obtaining the seamless belt, the comparative study was carried out like the example 1 (a 
part for width-of-face [ of a belt / of 230mm ], tension [ of 4kg ], and peripheral-speed/of 2.5m). 
Consequently, the rotational frequencies of the belt to the minimum fracture were 120,000 times and 
90,000 times, respectively. 

[0025] an example 3 - first, weighing capacity of the 1, 3-screw (2-oxazoline-2-IRU) benzeneg [ 259 ] 
(1.2 mols) and 2, and 2'-screw [4-(4-amino phenoxy) phenyl] propane 41 lg (1.0 mols) was carried out, 
and it agitated at 130 degrees C for 2 hours. Moved contents to the bead mill which added carbon black 
[made in [ Degussa AG Japan, Inc. ] and trade name special black 4] 15wt% to this, and was held at 100 
degrees C, it was made to distribute in 1500rpm for 30 minutes, and half-conductive resin liquid was 
obtained. As an object for edges, weighing capacity of 1, 3-screw (2-oxazoline-2-IRU) benzene 259g 
(1.2 mols) and 2, and 2'-screw [4-(4-amino phenoxy) phenyl] propane 206g (0.5 mols) and 64g (0.6 
mols) of beta-propionic acids was carried out, it agitated at 130 degrees C for 2 hours, and insulating 
resin liquid was obtained. 

[0026] Subsequently, 0.8phr addition mixing of the octyl bromide was carried out as a catalyst at each 
resin liquid, it poured calmly so that an insulating part might set it 150-degree C metal mold (bore of 
140mm) and 20mm and a half-conductive part might be set to 300mm, and it hardened by making it 
rotate by 1500rpm during 5 minutes. In this way, when hardening, metal mold was cooled to ordinary 
temperature and the seamless belt with a uniform thickness of about 0. 12mm was obtained (volume- 
resistivity 1.2x10-13 ohm-cm, the Mitsubishi Chemical, Inc. make, Hiresta-UP activity). The physical 
properties of the insulating resin for edges had the elastic modulus smaller than half-conductive resin 
13%, and 150Ns /of elongation were [ mm ] 85 3 times as many% as this in 2. 
[0027] When obtaining the seamless belt, the comparative study was performed like the example 1 (a 
part for width-of-face [ of a belt / of 230mm ], tension [ of 6kg ], and peripheral-speed/of 2.5m). 
Consequently, the rotational frequencies of the belt to the minimum fracture were 150,000 times and 
90,000 times, respectively. 
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[0028] 

[Effect of the Invention] As mentioned above, according to this invention, it controls or prevents 
effectively that a crack arises and fractures at the edge of a seamless belt etc., and, moreover, is effective 
in the problem of amplification of un-effective area, exfoliation of the tape by the cleaning blade, and 
the increment in a routing counter being solvable. Therefore, it becomes possible for big stress to arise at 
the edge of seamless belts, such as an electrophotography copying machine, to make productivity high, 
in order to prevent the problem that a crack arises and fractures at the edge, and to reinforce, and it 
becomes possible to raise the availability on industry. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

EXAMPLE 



[Example] Hereafter, the example of the seamless belt concerning this invention is explained, 
an example 1 — first ~ a polyamidoimide varnish [the trade name NX100 by Toyobo Co., Ltd.] (15% of 
solid content, 100% of rates of a ring closure, a solvent, N-methyl pyrrolidone, the sp value 1 1.0, a 
xylene, sp value 8.8) - trade name [ by carbon black [Mitsubishi Chemical, Inc. ] #2400] solid 
content — receiving - 12wt(s)% — distributed mixing was carried out. The elastic modulus of the 
physical properties of the desiccation coat of this thing was 220kg [/mm ] 2 and 28% of elongation. On 
the other hand, the elastic modulus of the thing of the polyamidoimide which has not blended carbon 
black was 200kg [/mm ] 2 and 35% of elongation. 

[0021] Subsequently, abbreviation coincidence was calmly filled with the suitable amount of the 
obtained carbon black slurry and a polyamidoimide varnish, it considered as the rate of 30mm of 
insulating parts, and 350mm of half-conductive parts, and the metal mold which consists of a steel pipe 
with a bore of 300mm was made to rotate metal mold by 200 revolutions per minute for 130 degrees C 
and 1 hour. And after-cure was performed the whole metal mold in 250 degrees C and 2 hours, and the 
smooth seamless belt without a knot was obtained by the thickness of 0.1mm (volume-resistivity 
6.5xl0-7ohm and cm, the Mitsubishi Chemical, Inc. make, Hiresta-UP activity). In this way, when 
obtaining the seamless belt, the both ends of this seamless belt were cut off to parallel, respectively, and 
the rib (urethane resin, the degree of hardness of 60 degrees, thickness of 0.7mm, width of face of 5mm) 
was fixed to the inner skin of a polyamidoimide part through the pressure sensitive adhesive doudle 
coated tape along the edge, respectively (refer to drawing 2 ). 

[0022] Passed the obtained seamless belt (width of face of 340mm) by anchoring at the ends through by 
the tension of 8kg between metal rolls with a diameter of 20mm, it was made to rotate by part for 
peripheral-speed/of 5m, and the rotational frequency until it fractures was measured. It was 210,000 
times that whose belt rotational frequency which fracture took among 20 samples was the smallest. In 
addition, what consists of the same material which contains carbon black altogether as an example of a 
comparison was evaluated similarly. It was 145,000 time that whose rotational frequency which fracture 
took was the smallest. 

[0023] an example 2 - first - the bisphenol A system epoxy resin - [ — the dimethylformamide solution 
(solid content 50wt%) which serves as oil-ized shell epoxy incorporated company make and 828]75g of 
trade name Epicoat from modified epoxy resin [Okamura essential-oil incorporated company make and 
trade name SB-20G]25g — a denaturation polyamine system curing agent - [ — the carbon black used 
for oil-ized shell epoxy incorporated company make and B-002]45g of trade name EPO mates in the 
example 1 - solid content ~ receiving 9.8wt(s)% - distributed mixing was carried out. Distributed 
mixing of the carbon black 2% same as an object for edges as the dimethylformamide solution (solid 
content 50wt%) of thermoplastic elastomer urethane [Japan polyurethane incorporated company make 
and trade name MIRAKUTON P-26M] was carried out, and it was kept warm at about 100 degrees C so 
that it might become the same as the resin liquid viscosity of half-conductivity. 

[0024] Subsequently, it flowed into abbreviation coincidence calmly, and for 30 minutes, it was made to 
rotate by 500rpm and desiccation hardening was carried out so that a urethane resin part might set it 
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120-degree C metal mold (bore of 250mm) and 30mm and a half-conductive part might be set to 
290mm. In this way, when carrying out desiccation hardening, after-cure was performed the whole 
metal mold and the seamless belt with a uniform thickness of about 0.15mm was obtained for 150 
degrees C and 1 hour (volume-resistivity 4.2x10-10 ohm-cm, the Mitsubishi Chemical, Inc. make, 
Hiresta-UP activity). The physical properties of the insulating resin for edges had the elastic modulus 
smaller than half-conductive resin 50%, and 50Ns /of elongation were [ mm ] 185 4 times as many% as 
this in 2. When obtaining the seamless belt, the comparative study was carried out like the example 1 (a 
part for width-of-face [ of a belt / of 230mm ], tension [ of 4kg ], and peripheral -speed/of 2.5m). 
Consequently, the rotational frequencies of the belt to the minimum fracture were 120,000 times and 
90,000 times, respectively. 

[0025] an example 3 - first, weighing capacity of the 1, 3-screw (2-oxazoline-2-IRU) benzeneg [ 259 ] 
(1.2 mols) and 2, and 2'-screw [4-(4-amino phenoxy) phenyl] propane 41 lg (1.0 mols) was carried out, 
and it agitated at 130 degrees C for 2 hours. Moved contents to the bead mill which added carbon black 
[made in [ Degussa AG Japan, Inc. ] and trade name special black 4] 15wt% to this, and was held at 100 
degrees C, it was made to distribute in 1500rpm for 30 minutes, and half-conductive resin liquid was 
obtained. As an object for edges, weighing capacity of 1, 3-screw (2-oxazoline-2-IRU) benzene 259g 
(1.2 mols) and 2, and 2'-screw [4-(4-amino phenoxy) phenyl] propane 206g (0.5 mols) and 64g (0.6 
mols) of beta-propionic acids was carried out, it agitated at 130 degrees C for 2 hours, and insulating 
resin liquid was obtained. 

[0026] Subsequently, 0.8phr addition mixing of the octyl bromide was carried out as a catalyst at each 
resin liquid, it poured calmly so that an insulating part might set it 150-degree C metal mold (bore of 
140mm) and 20mm and a half-conductive part might be set to 300mm, and it hardened by making it 
rotate by 1500rpm during 5 minutes. In this way, when hardening, metal mold was cooled to ordinary 
temperature and the seamless belt with a uniform thickness of about 0. 12mm was obtained (volume- 
resistivity 1.2x10-13 ohm-cm, the Mitsubishi Chemical, Inc. make, Hiresta-UP activity). The physical 
properties of the insulating resin for edges had the elastic modulus smaller than half-conductive resin 
13%, and 150Ns /of elongation were [ mm ] 85 3 times as many% as this in 2. 
[0027] When obtaining the seamless belt, the comparative study was performed like the example 1 (a 
part for width-of-face [ of a belt / of 230mm ], tension [ of 6kg ], and peripheral-speed/of 2.5m). 
Consequently, the rotational frequencies of the belt to the minimum fracture were 150,000 times and 
90,000 times, respectively. 

[Translation done.] 
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